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$(q(i)|Z|’\beta-1z’)’=\psi(t)y^{-}\mu$ , $t\geq a$
. , $\alpha,$ $\beta,$ $\lambda,$ $\mu$ , $p(t),$ $q(t),$ $\varphi(t),$ $\psi(t)$ $[a, \infty)$
. $p(t),$ $q(t)$
(0.1) $\int_{a}^{\infty}(p(t))^{-\frac{1}{\alpha}}d\theta<\infty$ , $\int_{a}^{\infty}(q(t))^{-\frac{1}{\beta}}dt<\infty$
.
(A) , $J\subset[a, \infty)$ $(y, z)$ , $y,$ $z,$ $p|y|’\alpha-1y’$
$q|z^{r}|\beta-1_{Z}$’ $J$ $J$ (A) . (A)
$(y, z)$ $[a, \infty)$ , (proper solution) ,
, (singular solution) . $(y, z)$
$y)z$ ( ) ( ) .
, (A) . $p(t)$ ,
q(
$\int_{a}^{\infty}(p(t))^{-\frac{1}{\alpha}d}t=\infty$ , $\int_{a}^{\infty}(q(t))^{-\frac{1}{\beta}dt}=\infty$
[3] , $p(t),$ $q(t)$
(0.1) . , (0.1) (A)
$tarrow\infty$ 9 ,
.
(A) - [2] . 2
[1,4,5-7] .
(A) , (A) $(y, z)$
$y(a)=y_{0}$ , $(p(a))^{\frac{1}{\alpha}}y’(a)=y_{1}$ , $z(a)=z_{0}$ , $(q(a))^{\frac{1}{\beta}}Z’(a)=z_{1}$
, $y_{0}>0,$ $z_{0}>0,$ $y_{1}\geq 0,$ $z_{1}\geq 0$ , $[a, \infty)$
– . (A)
1128 2000 193-201 193
, $(y, z)$ .
$(y, z)$ $[a, \infty)$ . $y’(t)$ $z’(t)$ ,
$p(t)|y’(t)|\alpha-1\prime y(t)$ $q(t)|z’(t)|\beta-1_{Z(}\prime t)$ $[a, \infty)$ , $tarrow\infty$
,
(0.2) $\iota^{\mathrm{j}\mathrm{i}\mathrm{m}p(t)}(y(\prime t))^{\alpha}=$ const $>0$ $\lim_{tarrow\infty}p(t)(y(\prime t))^{\alpha}=\infty$ ,
(0.3) $\lim_{tarrow\infty}q(t)(Z’(t))\beta=$ const $>0$ $\lim_{tarrow\infty}q(t)(Z(’\theta))^{\beta}=\infty$ .
. $p(t)(yl(t))^{\alpha}[q(t)(Z’(t))^{\beta}]$ $tarrow\infty$ , , $y(t)$
$[z(t)]$ $[a, \infty)$ . , (A) $tarrow\infty$
9 .
(I) $\{$
$\lim_{tarrow\infty}y(t)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{S}\mathrm{t}>0$, $\lim_{tarrow\infty}(p(t))\frac{1}{\alpha}y(\prime t)=\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0$ .
$\lim_{tarrow\infty}z(t)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}\geq 0$, $\lim_{tarrow\infty}(q(t))\frac{1}{\beta}z’(t)=$ const $>0$ ,
(II) $\{$
$\lim_{tarrow\infty}y(t)=$ const $>0$ , $\lim_{tarrow\infty}(p(t))\frac{1}{\alpha}y’(i)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0$
$\lim_{tarrow\infty}Z(t)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0$, $\lim_{tarrow\infty}(q(t))^{\frac{1}{\beta}}Z(\prime t)=\infty$ ,
(III) $\{$
$\lim_{tarrow\infty}y(t)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0$, $\lim_{tarrow\infty}(p(t))\frac{1}{\alpha}y’(t)=\infty$





$\lim_{tarrow\infty}y(t)=$ const $>0$ , $\lim_{tarrow\infty}(\mathrm{P}(\theta))^{\frac{1}{\alpha}}y(\prime t)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0$
$\lim_{tarrow\infty}Z(t)=\infty$ , $\lim_{tarrow\infty}(q(t).)^{\frac{1}{\beta}}z^{;}(t)=\infty$ ,
(VI) $\{$
$\lim_{tarrow\infty}y(t)=\infty$ , $\lim_{tarrow\infty}(p(t))^{\frac{1}{\alpha}}y’(t)=\infty$
$\lim_{tarrow\infty}z(t)=\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{S}\mathrm{t}>0$, $\lim_{tarrow\infty}(q(t))\frac{1}{\beta}z^{;}(t)=$ const $>0$ ,
(VII) $\{$
$\lim_{tarrow\infty}y(t)=\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}>0$, $\lim_{tarrow\infty}(p(t))\frac{1}{a}y’(t)=\infty$









$\lim_{tarrow\infty}z(t)=\infty$ , $\lim_{tarrow\infty}(q(t))^{\frac{1}{\beta}}Z(/t)=\infty$ .
(I), (II), (III), (IV) weakly increasing solution, (V), (VI), (VII),
(VIII) , semi-strongly increasing solution, (IX) strongly increrasing
solution .
1. Weakly increasing solutions
, (A) (I), (II), (IV) ,
. (III) \iota (II) .
$(y, z)$ $[a, \infty)$ (A) . (A) 2 ,
(1.1) $y(t)=y( \infty)-\int_{t}^{\infty}[(p(s))^{-1}(y_{1}^{\alpha}+\int_{a}^{S}\varphi(r)(z(r))-\lambda dr)]^{\frac{1}{\alpha}}dS$ ,
(1.2) $z(t)=z( \infty)-\int_{t}^{\infty}[(q(s))^{-1}(z_{1}^{\beta}+\int^{s}a)\psi(r)(y(r))^{-}\mu dr]^{\frac{1}{\beta}}dS$ , $t\geq a$
. $y_{1}=y’(a),$ $z_{1}=z’(a),$ $y( \infty)=\lim_{tarrow\infty}y(t),$ $z( \infty)=\lim_{tarrow\infty}z(t)$ .
1.1. (0.1) . (A) (I) ,
(1.3) $\int_{a}^{\infty}\varphi(t)dt<\infty$ , $\int_{a}^{\infty}\psi(t)dt<\infty$
.
: ( ) $(y, z)$ (A) (I) , $k,$ $k’,$ $l,$ $l’$
,
$k\leq y(t)\leq k’$ , $l\leq z(t)\leq l’$ , $t\geq a$
. (1.1), (1.2)
$\int_{a}^{\infty}\varphi(t)(Z(t))^{-}\lambda dt<\infty$ , $\int_{a}^{\infty}\psi(t)(y(t))^{-\mu}dt<\infty$
(1.3) .
( ) (1.3) .
$\Phi^{\frac{1}{1^{\alpha}}}\pi(a)\leq d^{\frac{\lambda}{\alpha}}c$, $\Psi^{\frac{1}{1\beta}}\rho(a)\leq c^{\beta}d\mathrm{g}$
$c>0$ $d>0$ . ,
$\Phi_{1}=\int_{a}^{\infty}\varphi(t)dt$ , $\Psi_{1}=\int_{a}^{\infty}\psi(t)dt$ , $\pi(a)=\int_{a}^{\infty}(p(t))^{-\frac{1}{\alpha}d}t$ , $\rho(a)=\int_{a}^{\infty}(q(t))^{-\frac{1}{\beta}}dt$
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. $(y, z)$ $\mathcal{Y}$ $\mathcal{F}:\mathcal{Y}arrow C[a, \infty)\cross C[a, \infty)$
$\mathcal{Y}=\{(y, z)\in C[a, \infty)\mathrm{x}C[a, \infty) : c\leq y(t)\leq 2c, d\leq z(t)\leq 2d, t\geq a\}$ ,
$\mathcal{F}(y, z)(t)=(\mathcal{G}z(t), \mathcal{H}y(t))$ , $(y, z)\in \mathcal{Y}$
. , $\mathcal{G}$ $\mathcal{H}$
$\{$
$\mathcal{G}z(t)=2c-\int_{t}\infty[(p(s))^{-1}(d^{-\lambda}\Phi_{1}-\int_{S}^{\infty}\varphi(r)(_{Z}(r))-\lambda dr)]^{\frac{1}{\alpha}}dS$,
$\mathcal{H}y(t)=2d-\int_{t}^{\infty}[(q(s))^{-1}(c^{-\mu}\Psi_{1^{-\int^{\infty}r}}S\psi()(y(r))-\mu dr)]^{\frac{1}{\beta}}dS$ , $t\geq a$
. ,
(i) $F(\mathcal{Y})\subseteq \mathcal{Y}$ ,
(ii) $\mathcal{F}$ ,
(iii) $F(\mathcal{Y})$ $C[a, \infty)\mathrm{x}C[a, \infty)$ ,
, Schauder-Tychonoff , $\mathcal{Y}$ $F$ $(y, z)$
:




$z(t)=2d- \int_{t}^{\infty}[(q(S))^{-1}(c^{-\mu}\Psi 1^{-}\int_{S}\infty(\psi(r)y(r))-\mu dr)]^{\frac{1}{\beta}}dS$ , $t\geq a$
. (1.4) 2 , $(y, z)$ (A) .
$\lim_{tarrow\infty}y(i)=2c>0$ , $\lim_{tarrow\infty}Z(t)=2d>0$
. $(y, z)$ $[a, \infty)$ (I)
. ( )
(II), (IV) .
12. (0.1) . (A) (II) ,
(13)
(1.5) $\int_{a}^{\infty}\psi(t)dt=\infty$ , $\int_{a}^{\infty}[(q(t))^{-}1\int_{a}t)\psi(\mathit{8}dS]\frac{1}{\beta}td<\infty$
.
196
13. (0.1) . (A) (IV) ,
(15)
(1.6) $\int_{a}^{\infty}\varphi(t)dt=\infty$ , $\int_{a}^{\infty}[(p(t))^{-}1\int_{a}t(\varphi s)dS]^{\frac{1}{\alpha}}dt<\infty$
.
2. Strongly and semi-strongly increasing solutions
(V), (VII), (IX) (A) .
$(y, z)$ $[a, \infty)$ (A) . (A) $a$ $t$ 2
(2.1) $y(t)=y0+ \int_{a}^{t}[(p(s))^{-1}(y_{1}^{\alpha}+\int_{a}^{S}\varphi(r)(Z(r))^{-\lambda}dr)]^{\frac{1}{\alpha}}ds$ ,
(2.2) $z(t)=z_{0+} \int_{a}t[(q(s))^{-1}(z_{1}^{\beta}+\int a)\psi(r)(y(r)-\mu dr)s]^{\frac{1}{\beta}}dS$ , $t\geq a$
.
$(y, z)$ (IX) . (2.1) (2.2) $tarrow\infty$ ,
(2.3) $\int_{a}^{\infty}[(p(t))-1\int_{a}t(_{S}\varphi(s)(Z))^{-}\lambda dS]\frac{1}{\alpha}dt=\int_{a}^{\infty}[(q(t))^{-}1\int_{a}ts\psi()(y(S))^{-}\mu dS]\frac{1}{\beta}dt=\infty$




(A) (V) $(y, z)$
(2.5) $\int_{a}^{\infty}[(q(t))^{-}1\int_{a}td\psi(_{S})s]\frac{1}{\beta}td=\infty$ ,
(2.6) $\int_{b}^{\infty}\varphi(t)(\Psi(t))^{-}\lambda dt<\infty$ , $b>a$
. , $\Psi:[a, \infty)arrow \mathbb{R}$
(2.7) $\Psi(t)=\int_{a}^{t}[(q(s))-1\int_{a}Sr\psi()dr]\frac{1}{\beta}d_{S}$ , $t\geq a$
. $y(t)\geq k,$ $t\geq a$ ( $k$ ) (2.2) ,
(2.8) $z(t) \leq z_{0}+\int_{a}^{t}[(q(s))-1(z_{1}^{\beta}+k^{-\mu}\int_{a}^{s}\psi(r)dr)]^{\frac{1}{\beta}}ds$
$\leq z_{0}+(2Z_{1}^{\beta})^{\frac{1}{\beta}}\int_{a}^{i}(q(\mathit{8}))^{-}\frac{1}{\beta}dS+(2k^{-\mu})^{\frac{1}{\beta}\int_{a}^{t}}[(q(s))-1\int_{a}S)\psi(rdr]^{\frac{1}{\beta}}d_{S}$, $t\geq a$
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. $tarrow\infty$ $z(t)arrow\infty$ , $\int_{a}^{\infty}(q(t))^{-\frac{1}{\beta}}dt<\infty$ ,
(2.5) . (2.8) , $z(t)$




$m^{-\lambda} \int_{b}^{\infty}\varphi(t)(\Psi(t))^{-\lambda}dt<\infty$ , $b>a$
.
, (A) (VII) (2.5), $\int_{a}^{\infty}.\varphi(t)dt=\infty$ ,
(2.10) $\int_{b}^{\infty}[(p(t))^{-}1\int_{b}t.S\varphi()(\Psi(S))^{-\lambda}dS]^{\frac{1}{\alpha}}dt<\infty$ , $b>a$
.
(V), (VII), (IX) .
2.1. (0.1) . (1.3) (2.5) , (A) (V)
. , (A) (V) .
22. (0.1) . (2.5),
(2.11) $\int_{a}^{\infty}[(p(t))^{-}1\int_{a}t\varphi(S)dS]^{\frac{1}{\alpha}}dt<\infty$ ,
(2.12) $\int_{b}^{\infty}\varphi(t)(\Psi(t))^{-}\lambda dt=\infty$ , $b>a$
, (A) (VII) . , (A)
(VII) .
23. (0.1) . (2.4) ,
(2.13) $\int_{b}^{\infty}[(p(t))-1\int_{b}t]\varphi(S)(\Psi(S))-\lambda dSd\frac{1}{\alpha}t=\infty$ ,
(2.14) $\int_{b}^{\infty}[(q(t))-1\int_{b}td\psi(S)(\Phi(s))-\mu S]\frac{1}{\beta}dt=\infty$ , $b>a$
, (A) (IX) . , (A)
(IX) . , $\Phi:[a, \infty)arrow \mathbb{R}$
(2.15) $\Phi(t)=\int_{a}^{t}[(p(s))-1\int_{a}s\varphi(r)dr]\frac{1}{\alpha}d_{S}$ , $t\geq a$
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.$\mathrm{c}\sim$
: (A) (IX) $(y, z)$ $tarrow\infty$ . $z$
(2.9) , $y$
(2.16) $y(t)\leq n\Phi(t)$ , $t\geq b$
$n$ . (2.1), (2.2)
$y(t) \geq\int_{a}^{t}[(p(S))^{-}1\int_{a}^{S}\varphi(r)(_{Z}(r))^{-\lambda}dr]\frac{1}{\alpha}dS$ ,
$z(t) \geq\int_{a}^{t}[(q(s))^{-}1\int_{a}^{S}\psi(r)(y(r))^{-\mu}dr]\frac{1}{\beta}dS$ , $t\geq a$
(2.9) (2.16)
’ $-\neq r$ $\sim n$ $\neg\underline{1}$
$y(t) \geq m^{-\frac{\lambda}{\alpha}}\int_{b}^{t}[(p(s))^{-\rfloor}\int_{b}^{s}\varphi(r)(\Psi(r))^{-}\lambda dr]\frac{\wedge}{\alpha}d_{S}$ ,
$z(t) \geq n^{-\mu}\beta\int_{b}^{t}[(q(s))^{-}1\mathit{1}_{b}^{s}\psi(r)(\Phi(r))^{-}\mu dr]^{\frac{1}{\beta}}dS$ , $t\geq b$





$(e^{\beta t}|Z’|^{\beta 1J}-z)’=^{\iota_{e^{\delta t}y}-\mu}$ , $t\geq 0$
. , $\alpha,$ $\beta,$ $\lambda,$ $\mu,$ $k,$ $l$ , $\gamma,$ $\delta$ . $p(t)=e^{\alpha t},$ $q(t)=e^{\beta t}$
(0.1) . , $\varphi(t)=ke^{\gamma t},$ $\psi(t)=le^{\delta t}$ $(3.2)-(3.9)$
.
(3.2) $\int_{0}^{\infty}\varphi(t)dt<\infty$ $\Leftrightarrow$ $\gamma<0$ ;
(3.3) $\int_{0}^{\infty}\psi(t)dt<\infty$ $\Leftrightarrow$ $\delta<0$ ;
(3.4) $\int_{0}^{\infty}\varphi(t)dt=\infty$ , $\int_{0}^{\infty}[(p(t))^{-}1\int 0t\varphi(S)dS]^{\frac{1}{\alpha}}dt<\infty$ $\Leftrightarrow$ $0\leq\gamma<\alpha$ ;













(3.6) $\int_{b}^{\infty}\varphi(t)(\Psi(t))^{-\lambda}dt<\infty$ $\Leftrightarrow$ $\gamma<\frac{\lambda(\delta-\beta)}{\beta}$ ;
(3.7) $\int_{b}^{\infty}\psi(t)(\Phi(t))^{-\mu}dt<\infty$ , $\Leftrightarrow$ $\delta<\frac{\mu(\gamma-\alpha)}{\alpha}$ ;
(3.8) $\int_{b}^{\infty}[(p(t))-1\int_{b}t)^{-\lambda}\varphi(_{S)}(\Psi(S)ds]^{\frac{1}{\alpha}}dt=\infty$ $\Leftrightarrow$ $\gamma\geq\alpha+\frac{\lambda(\delta-\beta)}{\beta}$ ;
(3.9) $\int_{b}^{\infty}[(q(t))-1\int_{b}t)^{-\mu}\psi(S)(\Phi(s)d_{S]t=}\frac{1}{\beta}d\infty$ $\Leftrightarrow$ $\delta\geq\beta+\frac{\mu(\gamma-\alpha)}{\alpha},$ $b>0$ .
(i) $\gamma<0,$ $\delta<0$ , (3.1) (I) .
(ii) $\gamma<0,0\leq\delta<\beta$ , (3.1) (II) .
(iii) $0\leq\gamma<\alpha,$ $0\leq\delta<\beta$ , (3.1) (IV) .
(iv) $\gamma<0,$ $\delta\geq\beta$ , (3.1) (V) .
(v) $\frac{\lambda(\delta-\beta)}{\beta}\leq\gamma<\alpha,$ $\delta\geq\beta$ , (3.1) (VII) .
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